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CLAIMS 



[Claim(s)] 

[Claim l]In a hydrogen storing metal alloy container to which an internal heat carrier 
move pipe allocated between a hydrogen storing metal alloy and this alloy was 
accommodated, and an end opening of said internal heat carrier move pipe and an end 
opening of an external heat carrier move pipe elongated to the container exterior were 
connected, A hydrogen storing metal alloy container, wherein it is on the outskirts of a 
connection section of said both-ends opening and flex shape is given to both a deformable 
internal heat carrier move pipe, and external heat carrier move both [ one side or ] by a non 
restrained condition. 

[Claim 2]The hydrogen storing metal alloy container according to claim 1, wherein said 
flex shape is provided in an external heat carrier move pipe at least and this external heat 
carrier move pipe consists of construction material with high fatigue strength, 
[Claim 3]The hydrogen storing metal alloy container according to claim 1 or 2, wherein 
said flex shape is provided in an external heat carrier move pipe at least and this external 
heat carrier move pipe consists of construction material with low thermal conductivity. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention accommodates a hydrogen storing metal alloy, and 
relates to the hydrogen storing metal alloy container with which the absorption/emission of 
transfer of the heat between a heat carrier and a hydrogen storing metal alloy and 
hydrogen in a hydrogen storing metal alloy is made. 
[0002] 

[Description of the Prior Art]The container to which a hydrogen storing metal alloy is 
accommodated and absorption/emission of the hydrogen is carried out, Hydrogen is used 
for a hydrogen storage tank, a hydrogen purification unit, etc. using the character emitted 
and absorbed by arranging the thermal move pipe which a heat carrier moves between 
hydrogen storing metal alloys, pouring a hot heat carrier and a lowtemperature heat 
carrier in this thermal move pipe by turns, and making it heat and cool a hydrogen storing 
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metal alloy. If hydrogen is made to emit and absorb conversely, it will be used for heat 
pump, a freezer, etc. which tell the heat to the heat carrier which flows through a thermal 
move pipe using an endothermic and the character generating heat, and take out heat. 
[OOOSlThe example of the conventional hydrogen storing metal alloy container is shown in 
drawing 3 . The hydrogen storing metal alloy container has the container shell 1, as shown 
in drawing 3 . 

The heat transfer tube 2 along which a heat carrier passes is allocated as an internal heat 
carrier move pipe in this container shell 1. 

The end side which has an opening is fixed with the tube seat 3, the other end side which is 
a clinch part is bundled with the end plate 4, and this heat transfer tube 2 is being fixed. In 
the container shell 1 between said tube seat 3 and the end plate 4, the grain or the 
powdered hydrogen storing metal alloy 5 is accommodated. In order to improve the 
heat-conducting characteristic of this tube 2 and the hydrogen storing metal alloy 5, many 
fins 6 are being fixed to the outer wall of the heat transfer tube 2. Furthermore, have the 
container shell 1 in the opening side of the heat transfer tube 2, and the shell head 9 on 
this shell head 9. The thermal inhalant canal 7 for sending heating and the heat carrier for 
cooUng or telhng heat from an endothermic and the heated alloy into a container for a 
hydrogen storing metal alloy from the exterior and the thermal excurrent canal 8 for 
discharging the heat carrier outside from a container are inserted as an external heat 
carrier move pipe. 

Within this shell head 9, the end opening 7a of this thermal inhalant canal 7, the end 
opening 2a of said heat transfer tube 2 and the end opening 8b of the thermal excurrent 
canal 8, and end opening 2b of the heat transfer tube 2 are connected. 

rOQQ4l Drawing 4 is an enlarged drawing showing the connection section of the 
above-mentioned thermal inhalant canal 7 and the thermal excurrent canal 8, and the 

heat transfer tube 2. 

It is inserted so that the open end 2a of the heat transfer tube 2 and 2b may become inside 
the open ends 7a and 8b of the thermal inhalant canal 7 and the thermal excurrent canal 8, 
and welding, low **, etc. are fixed. 

Contrary to this figure, the open ends 7a and 8b of the thermal inhalant canal 7 and the 
thermal excurrent canal 8 may be inserted the open end 2a of the heat transfer tube 2, and 
inside 2b. Drawing 5 shows the thermal inflow side among the connection structures 
shown in JP,6-193996,A. 

Inside the connection section of the open end 7a of the thermal inhalant canal 7, and the 
open end 2a of the heat transfer tube 2, the pipe 10 which is a cylindrical reinforcing 
member is being inserted and fixed. 

[0005]Next, an operation of the above-mentioned hydrogen storing metal alloy container is 
explained. In drawing 3 . if a heat carrier is sent to the heat transfer tube 2 through the 
thermal inhalant canal 7, when heating medium temperature is higher than the 
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temperature of the hydrogen storing metal alloy 5, the heat which a heat carrier has will 
get across to the hydrogen storing metal alloy 5 via the heat transfer tube 2. Then, the 
hydrogen storing metal alloy 5 emits hydrogen in connection with a rise in heat. When 
heating medium temperature is lower than the temperature of the hydrogen storing metal 
alloy 5, the heat which the hydrogen storing metal alloy 5 has gets across to a heat carrier 
via the heat transfer tube 2. Then, the hydrogen storing metal alloy 5 absorbs hydrogen in 
connection with a temperature reduction. On the other hand, when hydrogen is in an 
emission state from the hydrogen storing metal alloy 5, it becomes an endoergic reaction, 
the temperature of the hydrogen storing metal alloy 5 falls, the heat which a heat carrier 
has gets across to the hydrogen storing metal alloy 5 via the heat transfer tube 2, and a 
thermal temperature falls. When it is in the state where hydrogen is absorbed, to the 
hydrogen storing metal alloy 5, it becomes an exothermic reaction, the temperature of the 
hydrogen storing metal alloy 5 goes up, the heat gets across to a heat carrier via the heat 
transfer tube 2, and heating medium temperature goes up. Under the present 
circumstances, the thermal inhalant canal 7 and the thermal excurrent canal 8, and the 
heat transfer tube 2 receive heating and cooUng with a heat carrier, and expansion and the 
dimensional change of contraction happen in connection with it. 
[0006] 

[Problem(s) to be Solved by the InventionlHowever, if the thermal inhalant canal 7, the 
thermal excurrent canal 8, and the heat transfer tube 2 receive heating and cooling with a 
heat carrier and expansion and the dimensional change of contraction happen in 
connection with it in the conventional containment structure. As shown in drawing 4 , 
stress concentrates on the Nemoto parts 21 and 22 of the portion 20 and joining section in 
which arrangement of a fin is disrupted, and the portion 23 fi:om which an aspect change 
begins, and distortion occurs. When it is repeated, crushing modification of sectional shape 
and when extreme, it may result in destruction of a member in the heat transfer tube 2, 
the thermal inhalant canal 7, and the thermal excurrent canal 8. 

[0007]In the example of drawing 5 . as it mentioned above in order to suppress the 
distortion, the pipe 10 is arranged as a reinforcing member, but since the root portion 24 of 
a joined part is certainly made after all, fiiU evasion of the danger of modification or 
destruction is difBcult. In this example, since the joined part of the pipe 10, and thermal 
7/of inhalant canal heat carrier excurrent canal 8 and the heat transfer tube 2 is provided 
in the inner part of the pipe, it is hard to do bonding operation and the problem that a high 
cost, long working hours, and a quality control are difficult is not avoided, either. 
[OOOSlIt is what was made in order that this invention might solve the technical problem of 
the above conventional hydrogen storing metal alloy containers. While avoiding the 
crushing modification and member destruction by heating of a heat carrier, expansion of 
the tube by cooling, and the dimensional change of contraction by establishing the 
structure which absorbs the thermal expansion/contraction of a heat transfer tube, it aims 
at considering it as a hydrogen storing metal alloy container with sufficient thermal 
efficiency. 
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[0009] 

[Means for Solving the ProblemlAmong hydrogen storing metal alloy containers of this 
invention in order to solve an aforementioned problem the invention according to claim 1, 
In a hydrogen storing metal alloy container to which an internal heat carrier move pipe 
allocated between a hydrogen storing metal alloy and this alloy was accommodated, and an 
end opening of said internal heat carrier move pipe and an end opening of an external heat 
carrier move pipe elongated to the container exterior were connected, It is on the outskirts 
of a connection section of said both ends opening, and flex shape is given to both a 
deformable internal heat carrier move pipe, and external heat carrier move both [ one side 
or ] by a non restrained condition. 

[OOlOlAs for an invention of the hydrogen storing metal alloy container according to claim 

2, in the invention according to claim 1, said flex shape is provided in an external heat 
carrier move pipe at least, and this external heat carrier move pipe consists of construction 
material with high fatigue strength. 

[00 11] As for an invention of the hydrogen storing metal alloy container according to claim 

3, in the invention according to claim 1 or 2, said flex shape is provided in an external heat 
carrier move pipe at least, and this external heat carrier move pipe consists of construction 
material with low thermal conductivity. 

[0012]That is, according to this invention, a dimensional change of the thermal 
expansion/contraction of a heat transfer tube is deformable, and is absorbed by carrying 
out bending deformation in a flex shape portion of either an internal heat carrier move 
pipe or an external heat carrier move pipe in a state where it does not restrain. Thereby, 
crushing modification and member destruction of a heat transfer tube or a thermal move 
pipe are avoided. 

[0013]The above-mentioned flex shape is around a connection section. It is a connection 
section of openings which stress of expansion of an internal heat carrier move pipe and 
contraction tends to concentrate, and as for this, in order to cancel this stress effectively, it 
is desirable to give flex shape in the position possible nearest to a connection section. It is 
arbitrary whether grant of this flex shape is performed in a position which is how much 
separated from a connection section, and it is not limited especially as this invention. 
However, it is Umited to a deformable range by un-restraining. This range is usually 
restricted to a place near a connection section. 

[00 14] According to a non restrained condition, that it is deformable means being 
restrained [ for which this is improper ] directly so that bending deformation in a flex 
shape portion may be possible. Flex shape in particular given is not limited, contains a 
crooked part, and just absorbs [ just ] all or a part of expansion of an internal heat carrier 
move pipe and contraction of deforming force by bending deformation in a flex shape 
portion. 

[0015]If construction material with high fatigue strength is used for this external heat 
carrier move pipe when flex shape is provided in an external heat carrier move pipe at 
least, crushing modification of a thermal move pipe and member destruction will be 
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prevented more certainly. If construction material with low thermal conductivity is used 
for this external heat carrier move pipe when flex shape is provided in an external heat 
carrier move pipe at least, improvement in thermal efficiency of a hydrogen storing metal 
alloy container will be attained. Above-mentioned fatigue strength and thermal 
conductivity can say height in a relative comparison with an internal heat carrier move 
pipe. As that with which these characteristics fill the above, when a heat transfer tube is 
copper, stainless steel, a titanium alloy, etc. can be mentioned. 
[0016] 

[Embodiment of the Invention] Next, one embodiment of this invention is described based 
on drawing 1 and 2. The same numerals are attached about the same structure as the 
conventional container. The entire structure figure of the container of this invention is 
shown in drawing 1 . and the enlarged drawing of the joining section circumference of an 
internal heat carrier move pipe and an external heat carrier move pipe is shown in 
drawing 2 . In this container, it has the container shell 1 and the heat transfer tube 2 made 
from a copper pipe along which a heat carrier passes is allocated as an internal heat carrier 
move pipe in this container shell 1. The end side at which the heat transfer tube 2 has an 
opening is fixed with the tube seat 3, and the other end side which is a clinch part is being 
fixed with the end plate 4. Between said tube seat 3 and the end plate 4, the grain or the 
powdered hydrogen storing metal alloy 5 is accommodated, and many fins 6 are being fixed 
to the outer wall of said heat transfer tube 2. 

[OGlTlThe thermal inhalant canal 17 and the thermal excurrent canal 18 are inserted in 
the shell head 9 fi-om the outside as an external heat carrier move pipe, and within the 
shell head 9, The end opening 17a of this thermal inhalant canal 17 is attached outside the 
end opening 2a of said heat transfer tube 2, and the end opening 18b of the thermal 
excurrent canal 18 is attached outside by end opening 2b of said heat transfer tube 2, and 
is connected by welding, low **, etc. The above-mentioned thermal inhalant canal 17 and 
the thermal excurrent canal 18 have high fatigue strength as compared with the heat 
transfer tube 2, and are constituted by thermally conductive low stainless steel and 
titanium alloy. 

[0018]As the above-mentioned thermal inhalant canal 17 and the thermal excurrent canal 
18 are especially shown in drawing 2 in detail, the flections 170 and 180 of the flex shape 
with which the 90' elbow for reverse is connected in the shell head 9 are given. The wall of 
the shell head 9 and the tube seat 3 do, and this flex shape portion is in the state where it 
does not restrain, and is in the state in which bending deformation is possible. 
[0019lNext, an operation of the above-mentioned hydrogen storing metal alloy container is 
explained. If a heat carrier is sent to the heat transfer tube 2 from the open end 17a and 
the open end 2a through the thermal inhalant canal 17, when heating medium 
temperature is higher than the temperature of the hydrogen storing metal alloy 5, the heat 
which a heat carrier has will get across to the hydrogen storing metal alloy 5 via the heat 
transfer tube 2. Then, the hydrogen storing metal alloy 5 emits hydrogen in connection 
with a rise in heat. When heating medium temperature is lower than the temperature of 
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the hydrogen storing metal alloy 5, the heat which the hydrogen storing metal alloy 5 has 
gets across to a heat carrier via the heat transfer tube 2. Then, the hydrogen storing metal 
alloy 5 absorbs hydrogen in connection with a temperature reduction. 
[0020]As other examples of operation, when hydrogen is in an emission state from the 
hydrogen storing metal alloy 5, it becomes an endoergic reaction, the temperature of the 
hydrogen storing metal alloy 5 falls, the heat which a heat carrier has gets across to the 
hydrogen storing metal alloy 5 via the heat transfer tube 2, and a thermal temperature 
falls. When it is in the state where hydrogen is absorbed, to the hydrogen storing metal 
alloy 5, it becomes an exothermic reaction, the temperature of the hydrogen storing metal 
alloy 5 goes up, the heat gets across to a heat carrier via the heat transfer tube 2, and 
heating medium temperature goes up. A hydrogen storing metal alloy container is used for 
movement of the heat using the absorption/emission of hydrogen and the 
absorption/emission of hydrogen using heat as mentioned above. The heat carrier which 
passed along the heat transfer tube 2 is sent to the thermal excurrent canal 18 from open 
end 2b and the open end 18b. 

[002l]In the case of the above-mentioned operation, the thermal inhalant canal 17, the 
thermal excurrent canal 18, and the heat transfer tube 2 receive heating and cooling with a 
heat carrier, and expansion and the dimensional change of contraction happen in 
connection with it. And the dimensional change is absorbed by changing so that the 
flections 170 and 180 provided in the thermal inhalant canal 17 and the thermal excurrent 
canal 18 may turn into a modification flection (only the modification flection 170a is 
illustrated in drawing 2) . Since it comprises construction material with high fatigue 
strength, even if especially the thermal inhalant canal 17 and the thermal excurrent canal 
18 repeat and receive the above-mentioned modification, they cannot receive damage 
easily. Since construction material with low thermal conductivity is used for the thermal 
inhalant canal 17 and the thermal excurrent canal 18, the heat loss which escapes from a 
heat carrier to the shell head 9 or the container sheU 1 decreases, and heat exchanging 
efficiency improves. 

[0022] Although the flections 170 and 180 were formed in the thermal inhalant canal 17 
and the thermal excurrent canal 18 which are external heat carrier move pipes in the 
above-mentioned embodiment, it is also possible to provide a flection in the heat transfer 
tube which is an internal heat carrier move pipe as this invention. However, it is desirable 
to make the heat transfer tube 2 side straight, when the mechanical strength and fatigue 
strength of the heat transfer tube 2 are weak, and to give flex shape to an external heat 
carrier move tubeside. 
[0023] 

[Effect of the Invention]As mentioned above, according to the hydrogen storing metal alloy 
container of this invention, the internal heat carrier move pipe allocated between the 
hydrogen storing metal alloy and this alloy is accommodated. In the hydrogen storing 
metal alloy container which connected the end opening of said internal heat carrier move 
pipe, and the end opening of the external heat carrier move pipe elongated to the container 
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exterior, Since it is on the outskirts of a connection section of said both-ends opening and 
flex shape is given to both the deformable internal heat carrier move pipe, and external 
heat carrier move both [ one side or ] by the non restrained condition, The crushing 
modification and member destruction of a thermal move pipe by heating of a heat carrier, 
expansion of the thermal move pipe by cooling, and the repetition dimensional change of 
contraction are avoidable. 

[0024] If this move pipe is constituted from construction material with high fatigue 
strength while giving the above-mentioned flex shape to an external heat carrier move pipe, 
the endurance of the thermal move pipe by the above-mentioned dimensional change will 
improve further. If this move pipe is constituted from thermally conductive low 
construction material while giving the above-mentioned flex shape to an external heat 
carrier move pipe furthermore, the heat loss which escapes from a heat carrier to a shell 
head or container shell will decrease, and the thermal efficiency as a hydrogen storing 
metal alloy container will improve. Since there is little formation part number of articles 
and joining structure is also simple for it, bonding operation, such as low ** and welding, 
can be performed comfortably, and a manufacturing cost is made cheaply, and the effect 
that the stability of quality also improves is acquired. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] It is a transverse-plane sectional view showing the hydrogen storing metal 
alloy container of one embodiment of this invention. 

[Drawing 2] It is an expansion transverse-plane sectional view showing near the joining 
section of a thermal move pipe similarly, 

[Drawing 3] It is a transverse plane sectional view showing the conventional hydrogen 
storing metal alloy container. 

[Drawing 4] It is an expansion transverse -plane sectional view showing near the joining 
section of a thermal move pipe similarly. 

[Drawing 5] It is an expansion transverse -plane sectional view showing near the joining 
section of the conventional hydrogen storing metal alloy container which improved the 
joining section of the thermal move pipe. 
[Description of Notations] 

1 Container shell 

2 Heat transfer tube 
2a Open end 

5 Hydrogen storing metal alloy 

6 Fin 

17 A thermal inhalant canal 
17a Open end 
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170 Flection 

18 A thermal excurrent canal 
18b Open end 
180 Flection 
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